Influence of trans-membrane potential and of hydrophobic interactions on dye accumulation in mitochondria of living cells. Photoaffinity labelling of mitochondrial proteins, action of potential dissipating drugs, and competitive staining.
The lipophilic cationic fluorescent dye azopentylmethylindocarbocyanine (APMC) specifically stains the mitochondria in living cells. The dye contains a photosensitive diazirine ring and is suitable for photoaffinity labelling of mitochondrial proteins. By a combination of photoaffinity labelling cell cultures of mouse fibroblasts (LM) with APMC, lysis of the labelled cells, subsequent micro-gel electrophoresis and detection of the fluorescence of the labelled proteins in the gel lanes with a sensitive microfluorimeter, we determined the number, apparent molecular masses, and relative intensity of the labelled proteins. In LM cells, three proteins with apparent molecular masses of 31, 40, and 74 kDa were labelled with high intensity, and proteins of 28, 29, 44, 48, 49, 66, and 105 kDa with low intensity. Two effects mainly determine the binding of lipophilic dye cations to mitochondrial proteins in living cells: (1) interaction of the trans-membrane potential of the inner mitochondrial membrane with the dye cations; and (2) hydrophobic interactions between the strongly lipophilic proteins of the inner membrane and the lipophilic dye molecules. Preincubation of the cell cultures with drugs that dissipate the trans-membrane potential, such as valinomycin, 2,4-dinitrophenol (DNP) and 3-chlorcarbonyl-cyanide-phenylhydrazone (CCCP), strongly reduces or even prevents APMC labelling of mitochondrial proteins. The influence of hydrophobic interactions was investigated by competitive staining experiments using dyes with very different lipophilic properties. The lipophilicity of the dyes was characterized by their Rm values in reversed phase thin-layer chromatography.(ABSTRACT TRUNCATED AT 250 WORDS)